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Remarks 



Claims 10-16, 22, and 23 have been canceled, claims 1, 4, 5, 7, 9, 17, and 21 have 
been amended, and new claim 24 has been added. No new matter has been added by way of 
these amendments. Claims 1-9, 17-21, and 24 are pending in the above-captioned application. 

Applicants submit herewith certified copies of 35 U.S. C. § 119 priority applications, 
German application P 43 17 459.0, and German application P 43 29 756.0. 

In response to the restriction requirement, Applicants affirm the provisional election 
of the invention of Group I, claims 1-9 and 17-21, which are directed to methods of 
expressing IFN-cc in E. coli y obtaining purified protein, and recombinant vectors for the 
practice of the claimed methods. Claims 10-16, drawn to methods of purifying IFN-a, have 
been canceled without prejudice to the filing of a divisional application. 

In response to the Examiner's request, Applicants have submitted herewith a copy of 
the Information Disclosure Statement, form PTO-1449, and copies of cited non-patent 
documents originally filed on November 15, 1994 (Paper No. 7). 

Applicants wish to thank the Examiner for the corrections which were made to the 
Sequence Listing for the above-captioned application. 

Support for the amendment to the specification at p. 4, wherein Applicants have 
clarified that the exchange chromatography steps referred to at 11. 20-21 are first cation and 
then anion exchange chromatography, may be found at p. 4, 11. 7-8. Thus, no new matter is 
added by way of this amendment. 
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Support for the amendment to the specification at pp. 8-9, wherein the term 
"nucleotide" is replaced with "polynucleotide," may be found throughout the application as 
filed. Thus, no new matter is added by way of these amendments. 

In the Office Action mailed September 8, 1995, the Examiner made two objections to 
informalities in the specification, two objections to the claims, and six rejections to the claims. 
In response thereto, Applicants respectfully submit the following remarks. 

L The Amendment to the Specification has Overcome the Objections to the 
Specification 

A. The Examiner has objected to the specification because of the confusion 
created by the labeling at pages 7-8 of apparently identical amino acid sequences as both SEQ 
ID NO: 5 and SEQ ID NO: 7. Applicants have amended the application to delete reference 
to the sequence designated SEQ ID NO: 7 in the application as filed and to correct references 
to SEQ ID NOs: 8-12 to refer instead to SEQ ID NOs: 7-11. The sequence listing has been 
amended to eliminate the sequence designated SEQ ID NO: 7 in the application as filed, and 
to change the numbering of subsequent SEQ ID NOs: 8-12 to SEQ ID NOs: 7-11. Applicants 
have cancelled the sequence listing, submitted an amended computer readable copy of the 
sequence listing, and have amended the specification to direct the entry of the paper copy 
of the amended sequence listing between the specification and claims of the above identified 
application Applicants would like to point out to the Examiner that the sequence specified 
in new claim 24 as SEQ ID NO: 7 corresponds to SEQ ID NO: 8 in the application as filed. 
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In accordance with 37 C.RR § 1.821(f), the paper copy of the Sequence Listing and 
the computer readable copy of the Sequence Listing submitted herewith are the same. 

In accordance with 37 C.F.R. § 1.821(g), applicants respectfully submit that no new 
matter has been added by way of the amendment to the sequence listing. 

In light of these amendments, Applicants respectfully request, that this objection to the 
specification be withdrawn. 

R The Examiner has noted the use of trademarks in the instant application, and 
has requested that the application be reviewed in order to properly identify all trademarks. 
Applicants have amended the specification to identify each trademark referred to in the 
application. Specifically, all references to Sepharose™, DEAE Sepharose™, and DEAE 

Sepharose Fast Flow™ have been denoted as trademarks and capitalized. Applicants would 

like to point out to the Examiner that generic terminology is not available for the Sepharose™ 

products of Pharmacia, as these products are beaded agarose matrices whose properties 
cannot fully be described by their chemical composition, as could a chemical reagent. 
Further, the term "Sepharose™" has a fixed and definite meaning to those of ordinary skill 

in the art, and so it is permissible under MPEP § 608.0 l(v) to refer to it solely by its name. 
Applicants have also amended the specification to appropriately identify other trademarks, 
including 'Bluescribe™," "Toyopearl™," 'Tast Flow™," "Supersphere™," and "Tween™ 
20." Thus, Applicants submit that the objection to the specification has been overcome and 
hence request that it be withdrawn. 
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77. The Objections to the Claims have been Overcome by Amendment 

A. As suggested by the Examiner on page 4 of the Office Action, claim 1 has been 
amended to recite that "a nucleotide sequence encoding the signal peptide" of the STII gene 
product is a component of the expression vector. Support for this amendment may be found 
on p. 6, 11. 12-13 and 11. 18-20 of the specification (discussing construction of a vector for 
expression of IFN-a, and stating that a nucleotide sequence which codes for the signal peptide 
of the STII gene is known). In light of this amendment, Applicants respectfully request that 
the objection to claim 1 be withdrawn. 

R The Examiner has objected to claims 1 and 23 as being identical in scope, and 
to claims 21 and 22 as being verbatim identical. 

Applicants have canceled claims 22 and 23, and have added new claim 24, in which 
the specified sequence includes 285 bases upstream of the DNA encoding the STII leader 
peptide. Support for this amendment may be found on p. 9, 1. 22, p. 10, 1. 7, and at Fig. 2B. 
In light of these amendments, Applicants respectfully request that the objection to the claims 
be withdrawn. 

///. The Amendment to the Claims has Overcome the Refection Under 35 U.SLC § 112, 
Second Paragraph 

The Examiner has rejected claims 1-9, 21 and 22 as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which Applicants regard as the 
invention. Applicants submit that the present amendment to the claims has overcome this 
basis for rejection for the reasons summarized below. 
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A. The Examiner has rejected Claim 1 and the claims dependent therefrom under 
§112, second paragraph, stating that claim 1 is indefinite, as it recites that the "signal 
sequence of the [STII] gene" is a component of the vector employed, although a signal 
sequence is a translation product and hence cannot be a feature of the vector. 

Applicants have amended claim 1 to recite that the vector comprises "a nucleotide 
sequence encoding the signal peptide for... STII." Support for this amendment may be found 
at p. 6, U. 12-14. Applicants therefore submit that the basis for rejection of claim 1 under § 
112, second paragraph, has been overcome, and respectfully request that the Examiner 
withdraw the rejection thereto. 

R The Examiner has rejected claim 4 as being incomplete and indefinite for 
reciting in both steps (c) and (d) that "exchange chromatography" is performed, and has 
rejected claims 6 and 7 as lacking antecedent basis for referring, respectively, to "said cation 
exchange chromatography" and "said anion exchange chromatography." 

Applicants have amended claim 4 to recite that in step (c), cation exchange 
chromatography is carried out and that in step (d), anion exchange chromatography is carried 
out. Support for this amendment may be found at p. 4, 11. 7-8. Thus, claim 4 is no longer 
incomplete and indefinite, and claims 6 and 7 no longer lack antecedent basis. Thus, 
Applicants respectfully request that the rejection of claims 4, 6 and 7 under 35 U.S.C.§ 1 12 
be withdrawn. 

C The Examiner has rejected claims 9, 21 and 22 as being vague and indefinite 
for using the phrase "consisting essentially of* to refer to features of single molecules. 
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Applicants have amended claims 9 and 21 to replace the phrase "consisting essentially of 5 with 
"comprising" as suggested by the Examiner, and have canceled claim 22. Thus, Applicants 
respectfully submit that this basis for rejection must be withdrawn. 

Z). The Examiner has also rejected claims 21 and 22 under § 112 for claiming 
sequences which are "more than about 70% homologous" to the referenced sequence, stating 
that homology is employed in the art to reflect evolutionary relationships, and is meaningless 
when recited in a quantitative context. Applicants respectfully traverse this basis for rejection 
of claim 21, and submit that the cancellation of claim 22 renders its rejection moot. 

The term homology is routinely used by those of skill in the art to designate in a 
quantitative manner the degree of similarity that exists between two fragments of DNA. As 
stated in the standard genetics text Genes and Genomes (Singer et al, University Science 
Books, pp. 625-626, 1991, copy attached): 



...the term homologous is often also used to describe similar 
but not identical DNA segments. Frequently, a qualitative 
modifier is applied to indicate the extent of identity (e.g., 
highly homologous meaning highly similar). When the actual 
sequences are known, quantitative statements can be made. 
Thus, two DNA sequences are described as being 70 percent 
homologous (or 70 percent similar) if 70 percent of their 
bases are identical and colinear . . . Although DNA 
sequences that are 70 or even 30 percent similar are likely to 
be derived from a common ancestral DNA sequence, they may 
not be so related. Thus, the common use of percent homology 
in the molecular genetics literature. . .is somewhat ambiguous. 
The term percent similarity. . avoids the ambiguity but is only 
rarely found in the literature, (emphasis added) 



Thus the use of the term "homologous" in claim 21 does not render the claim indefinite, as 
the terminology is quite familiar to the audience to whom the present patent application is 
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directed, and is in fact preferred by molecular geneticists over the designation "percent 
similarity." 

However, in order to eliminate any possible ambiguity caused by the reference to "said 
homologous," and to more clearly define the subject matter which Applicants regard as their 
invention, Applicants have amended claim 21 so that it recites that the claimed vector 
comprises either a sequence (specified in the claim) encoding interferon-a, or a sequence 
"encoding interferon-a which has more than about 70% sequence identity with this sequence." 
Applicants submit that in light of the amendments and the remarks supra, the rejection of 
claim 21 under 35 U.S.C. § 1 12 must be withdrawn. 

IV. The Claims are not Obvious Over the Prior Art 

A. The Examiner has rejected claims 1, 2, 17-18 and 23 under 35 U.S.C. § 103 
as being unpatentable over Miyake et al (JB 97: 1429-36, 1985) in view of Fuh et al (JBC 
265: 3111-15, 1990) and Morioka-Fujimoto et al (JBC 266: 1728-32, 1991). Applicants 
respectfully traverse this basis for rejection as to claims 1,2, 17 and 18, and submit that the 
cancellation of claim 23 renders its rejection moot. 

The Examiner states that it would be obvious to construct an expression vector for 
IFN-a according to Miyake, replacing the phoA signal peptide-encoding sequence with the 
STII signal peptide-encoding sequence to make the expression cassette taught by Fuh, 
because Fuh teaches that this cassette affords high levels of expression of a heterologous 
protein, and because Morioka-Fujimoto teaches that the STII signal sequence is the most 
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effective of those tested for production of a heterologous protein. Applicants respectfully 
disagree. 

1. The Prior Art does not Suggest the Claimed Invention 
Applicants respectfully submit that the cited references, alone or in combination, do 
not suggest the claimed invention. Applicants assert that the Examiner's statement that it 
would be obvious to substitute the STXX sequence of Fuh and Morioka-Fujiinoto for the signal 
peptide-encoding sequence used in the IFN-a expression vector of Miyake to yield the 
claimed invention can only be the result of hindsight reconstruction. One of ordinary skill in 
the art, taking into account the entire body of prior art, would find nothing to suggest that the 
solution to the problem of expression/secretion of IFN-a from a bacterial host would be to 
construct the expression vector used so successfully by Applicants. 

Applicants respectfully disagree that the successful expression and secretion of a 
mammalian protein from a bacterial host can be expected merely by fusing the gene of interest 
to a bacterial signal peptide-encoding sequence which has been successful for 
expression/secretion of a different mammalian protein. In order to secrete a polypeptide, the 
polypeptide must be recognized by the cellular secretion machinery and processed by the 
signal peptidase. The efficiency of secretion is thus greatly dependent upon how well the 
signal peptidase can interact with the protein, which in turn depends upon the characteristics 
and structural constraints of the protein to be secreted. Applicants stress that the expression 
products of Miyake, Fuh, Morioka-Fujimoto and the present invention are each artificially 
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constructed fusion proteins comprising a bacterial signal sequence and a mammalian protein. 
Thus, the properties of each of these polypeptides, along with their attendant structural 
constraints, are unique, and their tertiary structures have not been established, as they are 
artificial constructs never created before these expression experiments. Human growth 
hormone (hGH), the protein produced and secreted in Fuh, is a 22 kD protein composed of 
191 amino acids with an isoelectric point of 4.9 (J. E.F. Reynolds, ed., Martindale y The 
Pharmaceutical Press, London, p. 1270 (28th ed., 1982), copy attached). In contrast, 
interferon-a has a molecular weight of 19 kD, and is composed of 165-166 amino acids 
having an isoelectric point of 5.5-6.5 (Pestka, S., et al % Ann. Rev. Biochem. 56: 730, 1987, 
copy attached). Hence, Applicants respectfully assert that the Examiner's belief that 
successful secretion of one "heterologous" protein via the STII leader peptide gives rise to 
a high probability that the "heterologous" protein IFN-a will likewise be successfully secreted 
is incorrect. Applicants assert that one of ordinary skill in the art would not assume that the 
fact that a specific prokaryotic signal sequence, SHI, promotes efficient secretion of a specific 
mammalian protein, hGH, would mean that IFN-a would also be likely to be expressed and 
secreted efficiently if fused to the SHI signal peptide, as nothing in Fuh or Morioka-Fujimoto 
predicts that the same signal sequence would efficiently promote secretion of a protein having 
the special characteristics of IFN-a. 

Not any combination of a mammalian gene with a bacterial signal sequence leads to 
an efficient secretion system. Applicants wish to emphasize that others have unsuccessfully 
attempted to construct an effective IFN-a secretion vector by utilizing bacterial signal 
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sequences. As outlined in the specification of the present application at p. 2, 11. 7-20, 
Breitling etal. (Mol Gen. Genet. 277:384-391, 1989) were unsuccessful in their attempt to 
achieve secretion of IFN-a via the bacterial signal peptide sak42D. The attempt of Miyake 
et al. was also an unsuccessful attempt to produce IFN-a in a quantity sufficient for 
production purposes. These failed attempts would indicate to one of ordinary skill that simply 
fusing the STII bacterial signal peptide to IFN-a would be unlikely to be any more successful 
than had been the previous attempts. Clearly, the solution to the problem solved by the 
present invention was not obvious to those of ordinary skill in the art at the time the invention 
was made. 

Further, Applicants assert that the experimental findings of Morioka-Fujimoto do 
nothing to indicate that the problems encountered by Breitling et al and Miyake et al. could 
be cured by the fusion of the STII signal peptide to IFN-a. Morioka-Fujimoto et al 
established that the STII signal sequence was the best of two wild-type bacterial signal 
sequences, LTA and STU, tested for the secretion of rhEGF from E. coll These experiments 
did not compare the STII sequence to other bacterial signal sequences such as phoA or 
sak41D which have been used in recombinant expression systems. Hence one would not 
conclude that, for the purposes of expression and secretion of IFN-a, the STII sequence 
would give better results than those obtained by Breitling et al or Miyake et al. The 
Morioka-Fujimoto reference merely teaches that the STII signal sequence is more efficient 
than the LTA signal sequence for the secretion of one specific polypeptide, rhEGF. 
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Applicants also disagree with the Examiner's position that the Morioka-Fujimoto et 
al reference would have been deemed especially pertinent to the problem that Applicants 
were facing because that reference dealt with the production of a cytokine. The designation 
"cytokine" is merely a generic term for soluble molecules which mediate interactions between 
cells, and does not imply a common structure. Although some cytokines are part of related 
"families," the majority are genetically unrelated, dissimilar molecules. This is the case for 
epidermal growth factor, the protein expressed and secreted in the Morioka-Fujimoto 
reference, and IFN-a. EGF is a 53 amino acid polypeptide involved in mitogenesis, while 
IFN-a molecules comprise 165-166 amino acids and interfere with viral replication. Hence, 
one of ordinary skill in the art would not expect a bacterial expression system for rhEGF to 
be any more successful for expression/secretion of IFN-a than any other bacterial 
expression/secretion system. Hence, although combining the phoA promoter of Miyake et al 
with the STII signal peptide-encoding sequence of Fuh et al and Morioka-Fujimoto et al 
would be one possible bacterial expression/secretion system to be tried for production of IFN- 
a, it would not be obvious that this choice would be more successful for IFN-a production 
than any of the other possible bacterial promoter/signal peptide-encoding sequence 
combinations which could be tried. 

Thus, Applicants assert that at best, it would have been "obvious to try" the 
substitution of the STII signal sequence of Fuh for the phoA signal peptide-encoding 
sequence in the IFN-a expression vector of Miyake et al As the Examiner is no doubt aware, 
"obvious to try" is not the standard by which unpatentability under 35 U.S.C. § 103 is 
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determined. As was stated in In re O 'Farrell, where it is . .'obvious to try'. . . to vary all 
parameters or try each of numerous possible choices until one possibly [arrives] at a successful 
result, where the prior art gave ... no direction as to which choice was likely to be 
successful," obviousness under § 103 has not been established. 

Applicants respectfully assert that the Examiner has not established that the claimed 
invention is prima facie obvious over the cited combination of references, and respectfully 
request that the rejection under 35 U.S.C. § 103 over Miyake et ah in view of Fuh et ah and 
Morioka-Fujimoto et ah be withdrawn. 

R The Examiner has rejected claims 8, 9, and 20-22 under 35 U.S.C. § 103 as 
being unpatentable over Miyake, Fuh, and Morioka-Fujimoto as applied to claims 1,2, 17, 
18, and 23 above, and further in view of Hauptmann et ah (US 4,917,887). Applicants 
respectfully traverse this basis for rejection as to claims 8, 9 and 20-21, and submit that the 
cancellation of claim 22 renders its rejection moot. 

The Examiner states that it would have been obvious to one of ordinary skill in the art 
to replace the UFN-cc sequence of Miyake with the hIFN-a2 amino acid and corresponding 
nucleic acid sequences disclosed by Hauptmann, which are identical to SEQ ID NOs:5 and 
6, respectively, of the present application, in a vector incorporating the STII signal peptide 
sequence, as suggested by Fuh and Morioka-Fujimoto, because Hauptmann evidences that the 
disclosed IFN-a2 species is useful. Applicants respectfully disagree. 

For the reasons summarized above, Applicants assert that the use of an expression 
vector comprising the phoA promoter, the STII signal peptide-encoding sequence, and the 
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IFN-a gene would not have been obvious to one of ordinary skill in the art at the time the 
invention was made. Thus, substitution of the IFN-a2 gene for that of IFN-a into such an 
expression vector would also not be obvious. Thus, Applicants assert that the rejection of 
claims 8, 9, and 20-21 under 35 U.S. C. § 103 over the cited references has been overcome, 
and respectfully request that the rejection be withdrawn. 

C The Examiner has rejected claims 3 and 19 under 35 U.S.C. § 103 as being 
unpatentable over Miyake, Fuh, and Morioka-Fujimoto as applied to claims 1,2, 17, 18 and 
23, above, and further in view of Stephens et ah (US 4,769,327). Applicants respectfully 
traverse this basis for rejection. 

The Examiner states that it would have been obvious to one of ordinary skill in the art 
to further incorporate into an IFN-a expression vector incorporating the STII signal peptide 
sequence a ribosome binding site (RBS) which is native to the host cell to be employed. 
Applicants respectfully disagree. 

For the reasons summarized above, Applicants assert that the use of an expression 
vector comprising the phoA promoter, the STII signal peptide-encoding sequence, and the 
IFN-a gene would not have been obvious to one of ordinary skill in the art at the time the 
invention was made. Thus, despite the fact that Stephens teaches that it is desirable to include 
a RBS native to the host cell into an expression vector, the additional incorporation of the E. 
coli STU RBS into such an expression vector would also not be obvious, as it would not have 
been obvious to construct that vector even without a RBS. Thus, Applicants assert that the 
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rejection of claims 3 and 19 under 35 U.S.C. § 103 over the cited references has been 
overcome, and respectfully request that the rejection be withdrawn. 

ZX The Examiner has rejected claims 4-7 under 35 U.S.C. § 103 as being 
unpatentable over Miyake, Fuh, and Morioka-Fujimoto as applied to claims 1,2, 17, 18 and 
23, above, and further in view of Protasi et al (US 5,066,786) and Higashi et al (US 
4,828,990). Applicants respectfully traverse this basis for rejection. 

The Examiner states that it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to purify IFN-a produced according to the suggestion of 
Miyake, Fuh, and Morioka-Fujimoto by any methods known in the art for the purification of 
IFNs, which would include adsorption on a silicious material as suggested by Protasi, or anion 
exchange, cation exchange, or hydrophobic interaction chromatography, as suggested by 
Higashi. 

Applicants submit that as the expression system for IFN-a claimed in claim 1 by 
Applicants is not obvious under 35 U.S.C. § 103, claims 4-7 dependent thereon cannot be 
deemed obvious merely because they incorporate protein purification steps which may have 
been known individually in the art. Thus, Applicants submit that claims 4-7 are not obvious 
under 35 U.S.C. § 103 over the cited references, and respectfully request that the rejection 
be withdrawn. 
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Conclusion 



Applicants respectfully submit that all the bases for objection to the specification 
and claims, as well as rejection of the claims, have been overcome by the above 
amendments and remarks. Reconsideration of the application is respectfully requested, 
and passage of the application to issuance is earnestly solicited. 
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9.1 Architectural Elements 6 
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intergenic regions. They make up as much as 0.5 percent of the genomes. 
Although the full significance of the repeats is not known, they may be 
sites for DNA gyrase action because gyrase binds to them with high 
affinity. In addition, prokaryotic DNA may contain repeated units several 
kilobase pairs in length. Some of these are genes for rRNA; others are 
transposable elements (Section 10.2a). These repeats, as well as fortuitous 
and quite short sequence duplications, foster the spontaneous formation 
of deletions and tandem repetitions by unequal homologous crossing- 
over. Even considering the repetitious elements in prokaryotes, however, 
the situation in many eukaryotes is quite distinctive. Fifty percent or more 
of these genomes are frequently composed of reiterations, and there may 
in fact be very few truly unique DNA segments. It is important to dis- 
tinguish between a unique DNA segment (or sequence) and a unique 
gene. A specific functional gene that is present only once per haploid 
genome and is thus unique may belong to a family of repeated sequences 
that includes related genes as well as pseudogenes. 

Some repeated sequence families take the form of uninterrupted tandem 
arrays of the repeating units (Figure 9.1). In others, the family members 
are clustered but have the directly or inversely repeated units separated 
by other kinds of sequence. The members of still other families are dis- 
persed to distant places in the genome, including different chromosomes; 
in some cases, tandem arrays are themselves dispersed. 



Variability of repeated sequence family members The nucleotide sequences 
of members of a particular repeat family may be identical or may vary in 
one or more base pairs. In the latter case, the family is said to be poly- 
morphic. In some families, the divergence is considerable. The terms 
subfamilies and superf amities are used to describe sets of family mem- 
bers with greater and lesser similarity, respectively. The extent of diver- 
gence between different family members is estimated with increasing ac- 
curacy by four methods: (1) comparing restriction endonuclease maps, (2) 
measuring their ability to anneal together, (3) measuring the thermal sta- 
bility of hybrid duplexes formed between family members, and (4) com- 
paring actual nucleotide sequences. Stringent annealing conditions (usually 
relatively high temperature, about 65°C, and relatively low salt, about 
0.45 M NaCl) generally allow duplex formation only between DNA seg- 
ments whose nucleotide sequences are complementary in at least 85 per- 
cent of the nucleotide residues. Lowering the stringency by decreasing 
the temperature or increasing the salt concentration permits annealing of 
more distantly related segments, but the lower limit of detectability is 
about 70 percent complementarity. The stability of the heteroduplexes 
formed is estimated by measuring their conversion to single strands as a 
function of temperature (Section l.lf). As a general rule of thumb, the 
T m is lowered 1°C for every 1 percent of mismatched base pairs. 

Duplex DNA segments are said to be homologous if their sequences 
are identical. However, the term homologous is often also used to de- 
scribe similar but not identical DNA segments. Frequently, a qualitative 
modifier is applied to indicate the extent of identity (e.g., highly homo- 
logous meaning highly similar). When the actual sequences are known, 
quantitative statements can be made. Thus, two DNA segments are de- 
scribed as being 70 percent homologous (or 70 percent similar) if 70 percent 
of their base pairs (or nucleotide residues) are identical and colinear. This 
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usage derives from the concept of homologous chromosomes, but it j 
different from that typical of the literature on biological evolution. Then 
homologous generally means that morphological structures or DNA s€ 
quences share a common ancestor, and the idea of percent homology i 
thus meaningless. Although DNA sequences that are 70 or even 30 per 
cent similar are likely to be derived from a common ancestral DNA se 
quence, they may not be so related. Thus, the common use of percen 
homology in the molecular genetics literature and in this book is some 
what ambiguous. The term percent similarity, which we also use, avoid 
the ambiguity but is only rarely found in the literature. 

The size of repeated sequence families The number of related units in dif 
ferent eukaryotic sequence families varies from two to millions, and th( 
copy number is frequently different in the genomes of different species 
Although the actual copy number is the most informative description 
many families can now only be described as highly, moderately (or middle) 
or infrequently repeated. Historically, these classifications were associatec 
with ranges of Cot values (Section 7.5b). For example, mammalian highly 
repetitive DNA (10 5 copies or more) was defined by Cot values less thar 
0.1, middle repetitive (between 10 2 and 10 5 copies) by Cot values be 
tween 0.1 and 100, and infrequently repetitive (fewer than 100 copies 
by Cot values greater than 100. 

Consensus sequences When a repeated sequence family has many mem- 
bers, each of which differs from the others at only a few positions in the 
nucleotide sequence, it is often convenient to define an average, or con- 
sensus, sequence for all members of the family. A consensus sequence 
represents the most frequent base at each position in the population of 
family members and is not necessarily identical to the sequence of any 
single member. There are two ways to obtain a consensus sequence. Some- 
times it is possible to isolate a large population of the repeating units 
free from unrelated sequences and subject the mixture to sequence analysis. 
Even if each molecule in the population differs from the others at a few 
positions, a unique nucleotide sequence is often obtained because the se- 
quencing methods do not detect the small percentage of divergent nucleo- 
tides at any single position (Section 7.2). In the second approach, the 
sequences of a number of individually cloned family members are com- 
pared, and the most frequent base at each residue is calculated. 

It is helpful to remember that the definition- of a family of repeated 
sequences is pragmatic. In the absence of actual sequence data, a family 
is generally taken to be all sequences that anneal to one another, or to a 
single cloned family member, under stringent conditions. Generally, this 
means that sequences that diverge 15 to 20 percent from a consensus 
sequence are barely detectable, and other, more divergent sequences are 
not counted as family members. Also, the identification of repeated se- 
quence families by reannealing systematically omits families whose mem- 
bers are too short to reanneal. For example, the 5'-ACT(A or T) n TA 
family members that precede tRNA genes (Section 9.2d) are not detected. 
Often, nucleotide sequence data show that two DNA sequences that do 
not anneal with one another are sufficiently similar (e.g., 30 to 50 percent) 
to be grouped within a family (or superfamily). 
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Ijiily for 10 dtiva commencing S dayi befor^F .m|- 
nuiniion or human menopausal cotudot/oAhirt 
chorionic gonadotropin, inhibited ovulation.— a 
Jocobion md J. R. tarshftll (letter), U«rtt, 1968. 2. 

Uses. Foiliclo-«imuraiing hormone followed by 
chorionic gonadotroph^ js used in tha treatment 
or aqovuftiory Infertility due to insufficiQnt 
eon^oirgphina. Follicle-stimulating hormone is 
administered to induce follicular maturation and 
endometrial proliferation, and i* followed by 
treatment with chorionic gonadotropin to stimu- 
late ovulation end corpus luicum formation, n it 
considered (hat fojlicle-siirnuuuinfi hormone alone 
does not produce full roUic M |ar maturation; a pre 

mrbhnn Knur* ■ a f-MT^I _ t i • . * > 



unit* wuh Ionian* hormone 7S pniu duty for J^RJ 
Where ovimn IWtfpn could bo wimulfiied. a r£ In 
urinary oenrone occurred ond reached « p«k J To J 

^ . * reliant was compared with the 
concentration prior to treatment; trtcrmiei qf 6 to 40 wa 

increase of 41 |ifi Or more per 24 hours indiepMvc of 

ttluftciory by ihe test, |0 subsequently ovulated when 
treated with eliher clomlphene or gonadoirephln— R. I 
Cox « e/„ LanctU I96fi. 2, ABS. P 

Preparations 

W«n««phm t IiUoetinn fA/J. A sterile solqijon of 

. „ r .^^ , UI|1U1)|BI n m m railon - a Drc . ff!° , 2P ,M !i. m 1 T W< \"' factions prepared by dfcwl- 

Potion »niW^ 

SnU l l Wl ^ ,Ilfi »te2 nor ! c (h * ,man menopausal emouni or W ■ f%Suan?^H e? »o 8 h ThnSli^ 

fionadgtrophm; HMG) in an count numtw «r container £„,',!£.! L^^P"^™^ 

i Treott-dried 
escipjQnfSj U 



»r> n «XZ> ™u ■ rJ wn 1 uiHm»n menopausal emouni or w.m«?t Tor Injociians. pH 6 to B 
Sn^ tr n P ^i H ^ } ^, n V L eauaI numl *' or cOTUfnermiyeeniaini^^ 
X be S3 '2i I^JW* 01 " (P * 14 ° 6) . Wcnorropin. for tniectinn f<A*PJ. a nJS|o 

aiso oc used to induce ovulation; nmcnorrhoeic mature of menotropfns u.sj>. a n <t suitable i 

women with hyperprolactinaomla may be treaied 1 K ' 

wivh bfomoenptine (p.804). 

The dosage and schedule qf treatment must be Parconal (Spwno, UK). Ampoules each eontalnlna. ai 
determined according to the needs of each Dowdcf for |1 " !m «" B *n&n™* Mu^JTi — 
patient: \t js usual to monUor response by study- 
ing the patient's urinary oestrogen excretion. Fol- 
licje-fitimulattnp hormone m ay be given daily by 
miramuscular injection in a dose of 75 units witfi 
75 u mw of lutcinisjng hormone, until an ade- 
quate response, judged on the basis of daily 
oestrogen determinations, is achieved, followed 
a .VJ. 0r . , da ^>y chorionic gonadotrophs (see 
p. 1 26^), Alternatively, ihrtt doses may be Riven 

™? i oroflt S d *>l f J?" 0W «> fa y chorionic gonadoi- 
rophin on the eighth day. p 



m*y com*in on antTrn|crQbia| aoo n t- pH or the rccon«l 
tuiea solution 6 to 7 

'erffoita _ ~ f . ,, ,„„ >lll)llll mt 

powder for preparing "siiutions, feAteji^muiuhia 
& pc ,n 75 u ni^ % JuwinUing hirmoni 7S SX w|»h 
Uetose io mg. supplied with l-ml ompoulei of scdliim 
chloride injection, (Also available « Personal n 

Other Proprietary Nemo* 

/Vorw.. s^r. t sped.. Switch Nfio-Pergonal (&.). 



593 l-v 

Lutcinisfng Hormone, Human Imerstitial- 
cell-stimulatmfi Hormone; Uitrqpin. 
CAS — 9002-67-9; (human), 
who wore aiven clomipbi^e 'citrate and' Si- y nfts * 77 , unitt f ° r human pituitary luteinisine 
J!! S LV ,* I, ^i p ^ n, i !n *. >t»nn«nw- The pregn* hormone for immunoassay are contained in 



W'/TtOW. A detailed anaiysfs was made or 78 pteftn- 
JiSS;i2rf 6 ,^f, aueq ? 1 "eriliiy. All' women 

snejes nuulte 



cr» ttcalcd to exclude micro-uriranisin. 
from lifthu under ihwc eondiriorti 
cjcpectud: to retain its potency for nL t i 
years. 1 *e*7 

tfpirji. 1600 units of equine serum * 0 « j • 
for bioway, obtained from the sen.™ 
ant mares, fs contained in approxir^H? 
(with lactose 5 mg) *n one ampoule of '?J 
International Standard Preparation 
Uses. Serum gonadotrophin has acriont 
thosa of follicle*stimulatinfi hormone £. 
clinical value is doubiful. Doses £j!^ 
from 500 upils intramuscularly wceS/ 1 
units daily, ^yitQ^ 

Preparations 

Serem CoqadolropMa fojecctOq ffl,/> i A * 

may contein added ipen suUtanw, ,1? W 
wnts. pH of a solution coRtaininE 5000 

tO B , "Mllli i 

Zap. /*. includes a similar preparation. * A 

ftjniidotrephin v available as dry pe^rder I, Y£S 
1000 units, with solvent. ^ im ^b 

Other Proprietary Names 

Anteron ^(T#r., S^ft.); Elaagol C«tvi / 

Sw/fi J rirntnif0f| W""^ Seragon f5^' 
Serum gonadotroph^ was nlso formerry 
SSflW? 1 * 1 " Undttf r^prieuw aaiaa 



I c n'idrtrt with major malformations were born to 
mo her* who suffered hypers tirpulapW The hwr*" 
mu|at[pn syndrpme wa* characterised by an abnormal 

^£2LV r Kr t 1 f ^ ch 'l d W horn ?fwr irtatrnenl 
were norrtul. The abartton-rsie was 29% and the IbcUl 
and neonatal d^th-rato w 27%.- M/Hack "r ofT* 
Hm. mc</. ^w., 1970, 5//, 7«|. ' * 

^^!!L^ ^M«iiy ^ S9 BsiJents was treated 
according to a freaiment-onentofed diagnostic c!ass|f?ca< 
ri?™ f ^ir ameporrhoaa . PatienU with oestrogen den- 
SI?2J? «i?J!3 n0t rMpond w c,flr Wph*no fnd who did 
^ ? M WfU ! n «wcenirations or follide-siimulai- 
SSiJK?* 1 ? JL P ro,act H were treated with fqllicfwti. 
nwlstma hormone with futelnlslng hofroono and 
%S8E!i *5!^ at ^^ !' of IZ untientt sutSequenii? 
cmjceived. Six similar patients in whom weight loss was 
s ^r£ZJ^^™l nst * w inercssc their weight and 
2 ^JS'^JSA 8 usc of awi^offophini, shhoofih 
tw^^J^ ? am »Phono to correet luteal deficiency 

ftjrthci : references: ^ T Tyler, y. Wm. nterf. An. I96B, 

Li^h il J.* 7 irH? , "? n / lt » ,il *tf Advisory Commiitee, 
Af«d: J. ^i^/., 1975 2. 54?; J. 6- E|Us and J O Wil. 

C. M. Msfch « tf/- f Oix/crr, Oynee,. 1979. SI 8. 



f^ia,rr^ j^Ji'^J^rtOri Of the gl; 

,n % I^rmonw increased the sperm coin in 5 MMenS ?W* | ne4 from the plasma of 

and I deHniiely improved the motility of Ipirmatblorin •l**'?* w fiovonty-nfth day of r 



^FR p^y^peUtSicn; 

7. Tfio wives, of 2 poiients in the Inter fin >up « u bs c - 
^ l I&J^EZi*ft&* U ^ i„M- Dennis and E. IJ "rf- 

Ojar/(j;-/b«/r'o ff r«r. As a test or ovarian function 
Injecdop J ampoules of foUwIo-sUmulavlnfi hormone 73 



Immunoassay (1974). 
See also under Follicle-stimulating Hormone, 
above. 

Preparations i 0 replace the international reference pre- 
parauop or human pituitary luteinisfng hormone for 
mimunaassay gre bej„g considered. Highly purified 
alpha and beta submits of human pimitpry luteinilirtfl 
hormone are also pe|nji s| U died for "heir ' nluBltya? 
mfer^tionol reference materials.— Thlrtietfi Report of 
£" 0 D E *P°rt C^mitree on Blelogifiti Stand ardiWion. 
TeeA, &ep. S*r. W14 tilth Org No. 63$, |9?9, 

Luteinising, hormone is extracted from the pitui- 
tary or unno of postmenopatisal wqrnen. It is 
used together uKth > roJHch>atimul4|ing hormone in 
the induction Of follicular maturation ip womep 
being treated for failure of ovulation. Chorionic 
gonadotrophs (p. 12*8) has the actions or lutei- 
nisine hormone and is the forrn ip which it is 
generally used for other purposes. 



5932-g 

Serum Gonadotrophs B t p t veu. 
Gonadotr. Serlc; PIvf§G; Pregnant Mares' 
Scrum Gonadotropin. 

PfiqrmqcppoefaK In Aust., Br. t / 0 p n and Turk, Jan. 
specifies no* less than 1000 un|p pe r ^mg. 

A dry sterile preparation of the ajycoprotcln 

m^rcs in 



Jisneth to sovonty-nrth day of pregnancy, 
that stimulates the formation qf follicles in the 
mammalian ovary, 

A white or pajo grey amorphous powder contain- 
ing not less than 900 units per mg, calculated 
with reference to the dried substance, and losing 
no more tha n 10% of its weight on drying. 
Soluble in water. Store In a cool place in contain- 



■V 

5933-q :* 

Growth Hormone, CB-3H; HGH; STrfl 
Sornatotrophin; Somatropin. H-Phe-Pn>Th^ 
Tie-Pro- Uu-Scr. Arg-Leu-Phe-Asp- Asn-Alil v 
M«-Uu-Ai^-AIa-His-Arfi-Lcu-Hls-Gln-Let£l 
Ala*Phe-Asp-Thr-Tyr-Gln-Glu-Phc-GIu-GIn-' 
Ala-Tyr-Ile-Pro^Lys-Clu^ln-Lys-TyT^r-PJi 

GIu-Thr-Gln»Gln-Lys-Ser-Asn*Lcu-Gln-&MJ 
Lcu-Arg-llc-Scr-Uu-Leu-Leu-Ile-Gln-Ser-Ti 
Uu^lu-Pro-Val-Gln-Phe.Leu-Arfi-Ser>Val- 
Phc-Ala-Asn-Scr-teu-VnNTyr-Gly-Ala-S«w' 

Up^Glu-Glu-Gly-ire-Gln-Thr-LeupMet-Cly 
^[^^^^tGly-Scr-Pro.Ar^Thr-Gfy-, 
Gln^le^Phe.Lys^In-Thr.Tyr-Ser-Xys-Phe-; 
Thr-Asn^er^His-Asn-Asp-Asp-Ara-Leu-Lew. 
Lys-Asn-Tyr-Gly-Leu-Leu-Tyr-Cys-Phe-Anj- 1 
L y s -^P-Mci-Aap.Uys-Val-Glu-Thr.Phe-L " 
ArB-Ilc-Val-Gip-Cys-ArB-Ser-VaNGiu-GIy 
Cys-Gly-Phe-OH 
C^joH^jjNj^O^S,^^ 124. 

CAS — 9002-7*4; 12629-01-5 (k 
37267-OS-3 (sheep). 1 

A water-soluble protein from the enieriur v« 
tary wi^h an iao-e|ectric point at pH 4,9. Hrt 
growth hormone consists of a single poir-* 
cham Of 191 amino acids, It is destroyed 1 
ipg apd by proteolytic enrymes, 
The synthesis of human growth h^mone fragtWiig 
B^WtH-PropiOting netivity.— F. Chillemi if^^ 
New B(oL 1972, 23$ t 2«3, 

Two irnmunoreactive Component* were WrtliT* 
plasma or pituitary extntets or human «rowth hor 
?nd named HGH and 'little' HGH. 
ff?^ 1 ^ *I * Blohular protein or molecul»r t 
22 000 frtrp Sephftde* gel following nicrauop. 
was less retarded by the get ancj was cort*id«rrf W 
WJfo jhe molecular weigh j. Big HGH made up 
37% qi the total circulating material in healthy "Jf 
and g [o 14% In acrqmega||c potienu. 0iff H«£ 




.;, or human growth hormone in bnct^ 



) 



soncaninplipm *ere not affected. fhU growth 
-rf^iheiio"DNA fragments and human piiuU hofmon*relc«iing .property W B6« 11 * P«*n lial role ft' 
tiW?!; /. /Cm- m** -Or.. 1979. 242. 101. gastrin letrapemide fl* a local nwrotrnnH«itier In the 

5<ioW *eo«*nee or human Browih hormone,- WK^PhZM^ Urn hw 



Growth Hormone/ 1 -yprcssin lz« 



04 5 uni^ of human growth hormone for 



I^JStiy ls contained in approximately 
^Ttfith sucrose 5 pig apd buffer sails) In 
^'LiJtilc o f lnc f ' ,r,c International Reference 
^•jjjlon for Immunoassay (1968), 
^ filfecM an ** Precautions. Antibodies have 
•KSwmed In so™ patterns. Because of the 
g« *22o P rfcei of growth hormone It should 
^'SfiTven t° pvienis with diabetes mel|itus. 
* .hvfflldUTi nfti * >ccn reported during treat- 



ffidi « r0WtJt n0rm0fl0, 

£ptlcn After 
W hormone 



£TjOr*ci «, mmWin* A review of the mechanism of 
the dUbetogefl* effeev of growth hormone.-- Mtofft- 
sieip 4t at.. Postgrad, me (t 2,,^ IV 73, VP (M^M, *J«* b 

wer JO™lnu W ifcSeSi mepp^ernPc concentrations 
or?he h r^ 

certLrattaiiE decreased by 9.5% apd plasm* eonccntr*- 
&Tor™e rXaridt> H-** durTng the Hra! hour. 
After 2 pouri the free fatty add eo*cepir«ii,ms u 
145% of basal concentration, fntrg-artcnal peftailon did 
not produce r^Briy iniuljn-likc «P?w flor stimulqu > llpol : 



formwia woi puree and withheld ft* alternating 
.-month pepeds: ™tne patients also received tcHoncninc 
cftanihuc monthly. \i was concluded *h^i such children 
should receive growth hornw»n<! continuously throughout 
puberty &n4 ideally until growth cease*. J. M. Tanner 
h at. J. Pediat., 1976. *9, 100°- Sec also A. Ayn- 
*ky-Grecn ei a/.. X /Vtfflf-, l°76, *0. W2 
A. poiiiivc rcipowe tn * children to growth hormone 
civen for IB months wiih «n iactcbw tn erowih*rpvc. 
nmh ehiWren hid concenitel rubolla wtih B^owih- 
hormonc doncicncy M well i» deafness ind rtiinopn- 
thy- - M. A. Pirece et el* latter. I°77, », U4Z. 
The orncacy of a depol fiel prepiirJiion of growth 
hormone wti Bva|uBte4 »n I $ children, aged betwoen 7 
Md 1 5 ycart, wuh growth hormone dendenty. Plume 
concenlrslion* were measured in e patiep» following a 
single inirafnuicuUr injeccion of growih hormone 2 
units, either In ftqueous solqt|on or in 15% gelatin tolu- 



Arid Pete, After intravenous injection 
ha* a half-life of about 30 



u L. perker er aL J. r/i/». ftivfii.. 19^2, 
p. J. Doucher (lewcr). A'a/Mrf. 1966, 2t0, 



^msc» end ike i*o*«T€. Hqman growth hormone 
KKSui intrnvenously u» 14 bc*l*hy pregn^ni 
S 270 PPd 10 minutes before delivery was poi 
jjSrrpJ «crc*» thoplaccnto to tho rocius.— Z. Uron 
*f % Mdoer.. C&PM*., 1966. 5J, 687, per J. ^m. 

|W« /M (Feb ' X3) ' A20ft ' 
, — .Growth hormone is secreted by the anterior 
Sflf tha pwiW- U promotes stelotal, vtsee-. 
?ii seneral body growth, stimulates proton 
StoSni, and effect? fat and mineral met- 
Eftm. The hormone ha« a diabotofi e ru c aciion 
Jprbohydraie metabolism- 
c^il) hemione secretion U dependent on neural 
Xfcrmonal inHuencos including a hypothaV 
fflk releise-inhibiting hormone (Somatostatin, 
(1J77). a hypothalamic releasing factor 
CHRft, noi yet fdentineo:, and monoamines, 
towiomcdins. Tormerly called sulphation factors, 
■rt polypeptides thought to mediate the erTccjs of 

d hormone op skeletal growth; they are 
fa the liver and possibly tho kidney. 
Gnwij) hormono is species sj^cific, only that of 
bWd origin being effective fn ip & n. 
g nan, deficiem secretion of growth hormone 
tniflt lh« y^rs of » cliv e bo^y Sfowth rcSHlts in 
jniiluiry dwarHsm. Overproduction of growth 
bnqoae before growth is complete results in 
ptiniuin, If U occyrs after cessation of growth 
nea the epiphyses have closed, it causes 
«*flfcla|y, in whieh tho features bocomn coarso 
uj (he hands and feet become enlarged. 
M (iQftnope is given by injection In the 
tttlHjcnl of pituitary dwarfism following asiess- 
nejl ef pituitary function. Doses of 0-5 unit per 
tlbod^weighi have been given weekly by intra- 
*wnUr injection in 2 or 3 divided doses. 

of the anions and ate* of growth hormone: 
jf/fV IW7, /, 237; J. A.. Strang. Prattli toner- 1968. 
5J.H2; K- J. Can, Lancet, 1970. f. 933: Br- m«*- ^« 
EfiMfii ibtd., 1971, ^, 547; J. M, Tanner, A'ofvrt. 

'J R. ShloMt, Na/wrr. 1977, 308; P- C. 
7 #0, 270. 

uSf*J lf J lo n i M o medina.-- M. C. Stuart and L. 
225;' *i c i J - l*7S. /. 816. See alio M. M. 

iphJ S. p, NNley. A'afwrft 1077, 270, 665. 



^LSS^SIJS^SS w**Zpt*K rSni convcrs&fl rollUing^mistraiion of growth hormone gel- Stodi« 

doemsa rn *)ta1ei»i T"* J^K B _ E^^bmfSS r. in 6 paiienu indicated that imntm^ular i'nje«Ion or 

5 r 19M^7 499. per P 5 J?« W firow t rho r mone gel 2 ujlu twice week>y is as efTeci vo 

/. Monmeo, ,v '*' ^ * „ ttn aqueous toluiion of growth hormone 2 units ip'«ce 

au u m«. tJOO. ... . u --m-.i. weakly. ahh^Utth the raspopse to growth hormone ireat- 

fn • Mt0w,pp spjdy «**ZW^^*£R& n^l W d^er prcparVtion Is tess in the second \1 

hormone, meubohc «ifnnartues to. J WW\c^mm»* tnmlhs or therapy. A further 9 putenu who woro g ven 

ipeludini, grossly J*ff«£«rt fflB ^ horffl^e q.l -nh* ^ rt WHjh weekly 

hpidacmn were still l»Pr*ren ILSad and ihe arc- aUo showed dimipt*hed responae to growth honnOne in 

l*£^?ffiJi^^ 'no second y«r of treatment U. of - depo. B d mn* 



valence or arterioseleroiis and hypcntenslon was wnsid, 
rably tOwpr in the dwa r rs. Ofwh hormone may be one 
of tho faetort involved ifl clmi«| diabeliC .^Afii" 
tlona,— T. J. Morimee. N**> hntL £ "^'W^iffi 
1217. See rvtiO A, I, ^{negrod a nd O. A- Green«. 'W^ 
1250; It W. Stout (Wttcr), fWrf., 299, 663. 
Studies in 6 palfenis with Isolated growth hormane d«n. 
clency demculiraiod thai insulin binding " W^K*! 
was fncrctaed in such paOopt* whan compafao; wUh 8 
controls. insiHM binding fell »5^.^ B ^* ^"SH 
homtona- These ehanges fn binding were aeewpanied 
by similar changes in sensitivity ^ n «l"t"^ Mi Y , J:?J , 2S 
e\ JqU Nfw e«gl J. Werf.. 1978. 299, IQ15. The to\a on 
ittflilln Undinplp growth hormone deficiency are 0>«- 
tionable and iho study ip being repoa^ad.— P. Fa||g (let- 
\*t), tbld u 30*. U10. 

Further reference*! Z, Uron *i *Ji P«frf»- -^fw. 
1968, 23. 37; M- ZoOhmanp. JSF^ftfe 

J. P. Alois ef 4/.; a/rfoao/frin, 1977. 2d, 7*7. 
Bvad-Schaikf-CkTisii** Five patients with 

HaiwfcSehUller-CbrWjan diseaie .ware mvon 
hormone 2 units thrice weekly by m lTttmM ^ ar J.™^ 
tion for 15 month* U> 2 yesn. All ixspondedwUh a 



reduce A* arpoupl of hormone and the frequency of 
injcciion required but doej noi solve tha problem or a 
waning response to tbe long-ierm administration or 
growth hormone— B, Upp* « aU Arch* DU. Ch*idH.. 
1979, S4, 609. 

A Study refuting the Swggesrion by W. Hamilton {Archs 
Di*. CWA., 1979, S4, 971) thai human growth 
hormone provided irt the UlC by the Medical Research 
Council cauic* dl»proportionaie osseous maiurailon for 
h«lBht gained, with "Hiniftw ainming.-- jt D. O. 
Milrier ft ai. Archs DU. Chitdh., I960, S3. 461- 
Further references: P. H- Hepneman, J. Am. m<d t Ami., 
1068. 20*. R28; A. Fcrwelan er o/.. Cttn. tndoer.. 1976, 
j r 15; A, G. Kcniftn <* eU jr. MtjiU, i »7B, 92. 491; D. 
Kudmap « p/.. New Bftfl J. Med-, (9Sl t 303. 123: M, 
A. Preece, 0r. med. 1981, 263, 1U5. 
Tirrpffr's syndrome, A l4-year*old girl with turner's syn- 
drome and With normal concsniranons of growth 
hormone grew 0.23 em per month during apout a year 
of obsarvaiion. Tp the following year. du ™8 *hich she 
received growth hormone 10 mg weekly tha rate of 
growth wa> 0,5 cm per month; and In ihe third year, 
during which she received conjugated odtrogens 62$ mC 
ally, the rate of growth was 0.3 cm a month.- M, 



sinnifieam incrcaie in growih-raie, wMcp was greater in dally. r.» ," (0£0 1,71 

the liryear than in the 2pd^- G, D. BroUnStetn «f *L TagoumU, /• Am- Alt., 1069, 2t0, 2373, 
tfew Engf. J Med,. t97S t 292, A 9-year-old girl with Turner's syndrome and growth 

Obtrity. A brtef rwlcw of th* we ffl-l'WM l^*^l3SZ£ 

l h 97l P Jp7 r 2o bC,Uy " * ' V ' ^ fty^Sitt^^ Brew 64 em wid, bone *g 

1973, 20. advancing proportionately^- C- G. D. Brook (loiter). 

Pituitary dwetjlsm. Fifteen _ ^hlMren^ wuh^ ATcw £/ffff. 5. Med., 1978, U03. 

Preparations 
(KoblVitrvm. UKU Huraan gusWLh hormone, 

j~ v | a | $ 0 f 4 units (about 

.... — * « — : ipjectlon. 

in Denm.. 

7imJ~Sjtft«S**d* Swtjt.. USA). 
Nanormoo tfVordfsk-UK, lW t . Human ^^ h . 1 ^ or / m ^ 1 fi : 
p«r»|lable tit sterile powder in viaU of 4 unitt (about 

1.5 mg). with 2-ml ampoules or fiur to}™** 0 ?: 

Swrp at 2° to BV (Also available as Nanorrnon In 
Otfnrr)-. NorW.) 

Other Proprietary Numrt 

Asellacrin (VSAy, tmrm(G*r., /m/J; Somacum fporcinc; 
(C<f.^ Somalalropo Choay feovinej f*>./. 



hormone daflcieney were trc*icd for at lean 2 yean . 

with highly punTjed' hpman growth hormone, 2 me Proprietary 

iniramu«evl»rly thflce weekly, increased to 4mg tnnee Oeaconuop . 

weekly V the growih-rtte fell below 6 em per year, Thy- a vaTlnble as sterile powder in via|$ or 4 unfi 

rend hormone was ftleo given *hefl pecessMy. Punnfit the 2 ^ w j lh 2.ml ampoules of chlor.de 

nm 6 montha, the growth-rale increaiod twofold or S|0 S a i 5 # . (Also available as Croscormor. » 



4 7 ( ?t*"«f«meni or serum conccfijrauonl of soma lame- 
J> ^ nutioimmunonsiay appeared to be a uselul 
Id "iitina mcihodi for vrjc diagnosis of 



»m "nH'iig rncihodi icr vqc vmiiqtnt* w 
tejyjjiy- In 57 fating aefomega|ic pstfepu ihe mean 
t l iJ5 q f Be aifaiion of Tmrnunoroaetjve iomatomedln-C 
*»»!? # . u £! u P«r ml, 10 times the meiin value ip 48 
•ii^:!?^ 1 *' and was found CO correlate significantly 
IU«jnici| fndicntors of disease aeiMty.— D. K 

£J«mtdln< is probably Identic* u> insulin-|»ke 
ijtP fictor | ((G^-ir— W. H. Daughaday, ibid., 

JSjjS^^nous Infusion or pentagastrin resulted in a 
*ttLS }\ 'istrineani incrcaje In plasma concentrations 
M ^ nermone ip 7 healthy male subjects; prolaeiin 



more, but fait » er below the Initial lovjl when treat- 
ment was stopped. During the 1st and 2nd years the 
average Increases in height were * and 8-4 em respec- 
SvelyrSeWlhlWren were given a third year of therapy 
and the average increase was 7 cm; ^creaseij of 7£ and 
7.zern occurred during the 4th and Sib years respec- 
tively in I child whose lament was mflnued.^ L, F. 
Soyka ef 0' , ^ e//n, £ndoer. Merab., 1970. JO, 1, 
In U children with hypOpituiUtry dwarfism, growth 
occurred at a faster n\* In lg when they received 
growth hormone 0-1 unit per *g hody.yeiaht Jhng 
weekly together with nuoxymesicrcno 2.5 mg ner m 
daily than whan they received growth hormone ' alone-— 
Nf. H. MacGillivray rf at., J. Am- mtd. Asm.. 1972, 

A report of the fir" S years of a naponal study or the 
administration « r homone for 6 months In each 

year to patients wuh grow^h-hormqne defiefeney. The 
aenciepey was IdiopKthlc in 76% of tha 151 paMepU epd 
IS^ri to organic dise«*o in 1 7ft. Th- response was 
greateV «n yovnfler patients snd wa* dose-re ajed^t w»» 
less In the Itlcr ooarses th.\n during the 1st year but 
diminution was noL progressive. Growth velocity 
inSSSed in 9 Of U patTenu with a terwrt WVXb 
responte when givep Wni«^ H. Guyda it 
at.iCa*. mcd. Ass 1975. 112, 1301, 
In a study of 17 children with growth abnormalities 



5934-p 



L,vp, [8-L«Lysine]*vn,sopressiP. 
-} 056.2. 



Ly press in. 
CAS — 

A swbie, waxer-solublc, polypeptide which 
usually prepared synthetically, or may 
extracted from the posterior pituitary or p»fis. 
Units. 7.7 units of lysine-vasopressin are con- 
taiped in approximately 23.4 n& of ayniholic pep- 
tide (with albumin 5 mg and citnc acid) m one 
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